INTRODUCTION
The geomorphologist and engineer share a common interest in the transport and storage of sediment in semiarid watersheds. Using theoretical deductions, the engineer has frequently attempted to predict the behavior of sediment transport systems, while the geomorphologist has frequently used field observations to inductively arrive at explanations for the process [Shen, 1979, [Hunt, 1974] . Geologic materials include Precambrian volcanics and tertiary alluvium [Gilluly, 1956; Wilson, 1962] . Elevation ranges from about 1220 m (4000 ft) to about 1890 m (6200 ft). The climate is semiarid with mean annual precipitation of about 35.6 cm (14 in) and mean annual temperature of about 17øC (63øF), with wide ranges for both variables [Sellers and Hill, 1974] . Precipitation falls mostly as rain from winter storms or sudden summer thunderstorms, so that the entrenched channels in the basin are usually dry. The vegetation in the basin is grass, shrubs, and brush.
Human impacts in the basin include the townsite of Tombstone and associated precious metal mines begun in 1877, [Meyers, 1956] 
where •:c is critical tractive force in Newtons per meters squared and d is the median particle diameter in millimeters. The importance of critical tractive force to the present study is that tractive force generated by some flows may be insufficient to move commonly found particle sizes in some reaches of the channel.
RESERVATIONS
The results of the investigation of spatial and temporal variation of sediment transport must be viewed with certain constraints in mind. The channel dimensions for the period before the erosion episode are from the notes of surveyors who were more concerned with township survey than with stream channels. General Land Office surveys that can be checked in other areas by independent evidence have proven reliable in some cases but not in others [Cooke and Reeves, 1976] In the comparison of rates of process, average yearly values were used for convenience, but actually the processes are discontinuous, and year to year variation is substantial. Along the channel, periods of scour and fill alternate with each other. The average rates of sediment yield from slopes do not take into account climatic variability but submerge such variability in long-term averages. Sediment production rates are likely to have been significantly different in the period prior to the erosion episode when the vegetation cover was different in many parts of the basin. Variation in human-induced changes, such as road building, mining, and grazing of cattle, also limit the extension of estimates of production of sediment from slopes.
SPATIAL VARIATION
The total amount of sediment removed from the channels was enough material to cover the basin to a depth of 4 cm (1.6 in). The values reported in Table 1 show that the major portion of sediment removed from the channels of Walnut Gulch
Watershed was removed from the highest-order channel. Despite the great numbers of lower-order channels, the relatively transport of 24,100 m 3. If the present rates of sediment production from slopes and throughout were to be maintained, the material excavated from the basin during the erosion episode would not be replaced.
IMPLICATIONS FOR PRESENT PROCESSES
The spatial distribution of sediment removal left behind channel forms that have important implications for continuing processes. Because the vast majority of sediments in the semiarid streams of Walnut Gulch are transported as bedload and because in the main channel large amounts of sediments remain available for entrainment, tractive force and total stream power represent reasonable indicators of the ability of the channels to transport sediment [Graf, 1971] . When these measures are calculated for the discharge of the 10-year flood along Walnut Gulch (flood data from previous work, published in part by Knisel et al. [1979] and Reich and Renard [1981] ), the resulting distributions show that present conditions are different from In the main trunk of Walnut Gulch, downstream trends in tractive force are much different after the erosion period than they were before (Figure 10 ). An erratic but general decline in tractive force in the downstream direction replaced a marked downstream increase. It appears likely that the largest particles in the stream sediments can be carried in the upper reaches but not the lower reaches of the trunk stream, while the reverse was true before arroyo development.
In the trunk, total stream power increased in the downstream direction more rapidly before the erosion episode than after (Figure 11) . The post-erosion system lacks the steep gradients in total power found in the pre-erosion system, resulting in more throughput of sediments in midbasin area at present. In the more recent channel system, well-defined boxlike channels (which replaced wide shallow swales) produce higher levels of total power in the upper reaches of the main stream because before arroyo development the channel could not contain all the water in the 10-year flow.
One A geomorphological perspective on the sediment transportation processes on the Walnut Gulch watershed as outlined above indicates that short-term analyses of the processes produce accurate but imprecise views on the processes that are not comprehensive. Process rates obtained from instrumented portions of the basin during the past three decades cannot be extended spatially or temporally without risk of substantial error. Without the short-term analyses, the longer-term geomorphologic perspective provides a highly generalized view lacking in detail, especially with respect to presently operating processes. Evidence from the Walnut Gulch Watershed suggests that the prudent watershed analyst is one who employs a judicious mixture of engineering and geomorphic approaches to basic and applied research.
